To realize microwave or millimeter-wave monolithic inregrared circuits (MMIC,s) for both reception and transmission, it is necessary to develop a new discrete device with both super-low-noise and high-power performance. One promising device for MMIC elements is the high electron mobility transisror (HEMT) 
promising device for MMIC elements is the high electron mobility transisror (HEMT) , for which various wafer structures have been developed for super-low-noise applications. However, because these structures are generally unable to provide excellent power performance, another HEMT wafer structure is usually required for power applications t tl. In addirion to rhis, it is difficult to grow both of the above menrioned HEMT wafer structures on the same GaAs substrate without compromising the performance of either.
Another promising device is the highly-doped channel FET t?l. Doped-channel MIS-like FET's (DMT's) t 3l showed higher transconductance (g,_) than the IIEMT's and a plateau-shaped g,o against the gate voltage (V-.). These characteristics are essential for achieving excellent high-power performance, such as high power-added efficency and low distortion [ (Fig. 3(a) ). After SiOz deposition using the ECR-plasma-CVD method followed by selective wet-etching (Buffered HF) of the SiO2 deposited on the side wall of the dummy-gate graded h*Gar..As resist (Fig. 3(b) ), the reverse dummy-gate pattern was formed by removing the resist. Alloyed AuGe/,[i/Au metal was used for the source and drain ohmic contacts (Fig. 3(c) ). After wet-recess etching, the T-shaped gate electrode was fabricated by lift-off of the evaporared Ti/Al metal ( Fig. 3(d) These excellent 9,,, characteristics were brought about by a newly designed channel structure consisting of (i ) the undoped InGaAs and graded In*Ga.-*As quantum-well layers which act to enhance the electron confinement in the undoped channel layer while suppressing an increase in the source series resistance, and (ii). the highly-doped n-GaAs layer which acts not only as the electron-supplying layer to the undoped channel but also as the channel layer at a shallow V_-. Figure 5 shows the NF-r,, and associated gain 
